The research is about the investigation of the effects of landfill stability with relation to the solid waste composition in landfill site located in Selangor, Malaysia. The stability of a landfill relies on the shear strength of its elements and their settlement behaviour. Most of the landfill is made up of Municipal Solid Waste (MSW), so the overall stability of the landfill slopes is governed by the physical, chemical and mechanical properties of the MSW. The main objective of this research is to determine the relationship between solid waste composition and their mechanical properties in order to analyse the site stability. The workplan begin with the desk study and proceed with physical and chemical properties test followed by the implementation of details laboratory works for testing the mechanicals parameters. A landfill site has been selected and four samples location differred by age were chosen in order to have a clear view of the overall solid waste composition and the geotechnical condition of selected landfill site. Basic physical and chemical properties of MSW were carried out such as moisture content, specific gravity and organic content. In terms of mechanical properties; shear strength and settlement behaviour were investigated. At the end of this study, several salient points have been concluded with respected to the solid waste composition and the site stability analysis.
Introduction
Solid waste in landfill can be defined as waste from varies material that has been disposed and buried into the landfill. When fresh waste lifts are placed on older waste, the older waste acts as a bioreactor with respect to the fresh waste leachate [1] . Over a period of time, the waste becomes stabilized as results from the anaerobic decomposition processes. Landfill in Malaysia can be categorized as semi-aerobic sanitary landfill [2] . The importance of knowing the solid waste composition at landfill site is critical due to several cases of site failure at landfill especially related to slope failure, slides etc [3, 4] and in order to design and construct the landfill because the properties of MSW are related to the landfill capacity calculation, stability evaluation, leachate and landfill gas collection system [5, 6] . A studied on the impact of food waste content on the municipal solid waste (MSW) friction angle was carried out by [7] . The waste composition had a very strong influence on damping and also influenced shear wave velocity, small strain shear modulus and modulus reaction [8] . The effects of waste composition and decomposition on the shear strength of MSWwas evaluated and it is found out that larger friction angle for waste with a greater fraction of soil-like, gravel and inert constituents whereas lowerfare coincident with higher fractions of paper and cardboard or plastic [9] . Most of the site stability study at landfill is covering the shear strength, compaction and settlement study [10, 11] .
The main objective of this research is to determine the relationship between solid waste composition and their mechanical properties in order to analyse the site stability.
Materials and Methods
Aged refuse (AR) samples were taken at Jeram Sanitary Landfills (JSL) site located in Selangor, Malaysia. Fig. 1 shown that the landfill consist of 6 phases and has covers an area of over 160 acres (64.7 hectares) of state land near Mukim Jeram. JSL was constructed as sanitary landfill facilities for the disposal and receives about 1,000 to 1,5000 tonne of waste per day. The landfill is still receiving and treating solid waste from Shah Alam, Petaling Jaya, Subang Jaya, Ampang Jaya, Klang and Kula Selangor [12] . For this study, only 4 phases has been selected because these phases are completed already. The sampling location has been categorised as in Table 1 . AR was excavated from JSL at 1.5 meters depth by using an excavator. The large nondegradable materials such as stones, glass, plastic bags and etc., was removed before the screening process occurred. Fig. 2 illustrates the processes of the sample preparation for properties tests. Once the sample preparations complete the physical properties (moisture content, specific gravity, organic content) and shear strength properties tests were carried out by referring to the British Standard 1377-1990. A series of settlement column test were carried out in order to retrieve the parameters related. Fig.2 The sample collection and preparation for physical, chemical and mechanical tests
Results and Discussions

Physical and Chemical Properties
From sample collected in landfill, the composition of aged refuse varied by age in general contain huge amount of plastic material as shown in Table 1 . There were other materials exist in the aged refuse such as metal, glass, soil like/ organic paper and others (gravel, inert material, PVC, textile and polystyrene). It can be indicated that the plastic material is governed the aged refuse medium which also can be a major risk for the stability of site. The results of physical and chemical properties of aged refuse varied by age are presented in Table 2 . The initial moisture content of the aged refuse was in the range of 45% to 49%. With this range of moisture content, the aged refuse become a perfect medium for the microbe to grow and hence enhance biodegradation process (aerobic and anaerobic condition). The organic content values change accordingly with the age of refuse sample.
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Mechanical Properties Shear Strength and Settlement Analysis
Shear stress and strain versus displacement for all samples tested in this study at low (0.06 -0.17 kPa) normal stress, σ n . The relationships of strain versus displacement for different age of refuse sample (σ n = 0.17 kPa) are shown in Fig. 3 . It is shown that the largest shear stresses exhibit by sample D followed by sample B, sample C and sample A, in decreasing order. These observations suggest that shear resistance decreased with waste decomposition, except for sample B. The load applied for column tests at low pressure (0.03 -0.6 kPa) and the initial height for all samples are at 330mm. The settlement results for sample A and B shown a significant decreased reflected to their age. Sample C and D shown a slight decrease in settlement compare to sample A and B. The relation between shear stress and settlement behaviour overall shown that it relates to their respective age of sample collected at different phase. Fig. 3 The strain versus displacement and settlement curves varied by sample age
The overall results of shear stress, strain values at failure stage and settlement parameters of samples varied by age (Table 3) indicated that values for each sample attributed to the solid waste composition presents in the sample as shown in Table 1 .
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Conclusions
A sanitary landfill site has been selected and four samples location differred by age were chosen in order to have a clear view of the overall solid waste composition and the geotechnical condition of selected landfill site. The analysis is focusing on properties of solid waste and their mechanical properties. The composition of solid waste for all samples showed a larger fraction of plastic waste (>70%, Table 1 ) present in samples with some of other waste (glass, metals etc). The relationships between shear stress, strain and settlement to the composition of solid waste give a significant effect especially when the variation of load applied to the sample differred by age. Further study need to be carried out to determine related parameters with the site stability specifically.
